[ Downloaded from ijcm.ir on 2025-08-02 ]

VEY b VYV domio ) AF (Lo pylo 8lods cagms g G Lo o

o9 yB 0oL (e ) oy HlulS Kol pw g (ol S ¢ 3 Lo 950 3ud 0lg
"o0l) vz o5 goloxe! i

s ol ipale 0uSLiils i poj pole iz

QYA 2 ol a5es AV -5 callie il o)

Pls syt ol 53 sl 428,518 0ol (55 Jled (0S¥ e dguim ¢ o)l Glsl 13 gy 990 (G055 oSy
S 8 ey Syge G (ol oo )5 )l sl JLdlS (Gane Slge (Sesl s 5 (oliB S oot (S
9y P B G 5 pleerd el 5 (CEC) (Gls Jobs cadybs 5 Sl o900 e 25k 5l (Sused ol
Sl ozl el gosle S &S (BBO) (63l jo 5,k o (o) SB (Seal o (ols5 05l 612 0 (o, 2 XRF 5 XRD
Lodsges ;0 35250 ool GloanSl oS aos oo lad gl a8 5 38 eolaul 5,50 o ailiul lgie 4 sl Sl s slo SIS
39 20,0 MV B Y 5l ) slaaises ;0 FEr05 polie . aipieS g polie 0 50 slhas! 3 Fer05 g ALO;, SiO; 5l uis,le
Oleme ao 3)lsS g cdil il wan Pl .l S35 o, ¥ ogax> BBC sl e, 10 FEr05 a5 Jl> o aiS oo s
) ol oL el S5 5 SIS T i, il s S5 31 5 o SloslS 5 oLl slo S
99t relio 00083 555 slaaiged (SlSe plss Lol yan (ol S 5 aliord Sloilll eizmen 5 S5y 5l Gy ol

ol paws !‘;.ﬁlffooéxf!d},gj ¢ gy (sl I goudS slaojlg

Sl )3 dni (o) plES 008 (il cozge
a5 s e 4 sl sleibie b e Sosl
Sl a0 25 Sl g oy Sl (o2 0 P
ol (Glod S ) B3 lls 00l allaie .l s3gs
=l Sl S s b, onl eiS bl ples o L yis o
Sy 0 )18 eoliinl 3550 goiite DY gaze (gl Sl g
o Sliby i S jpam p1S Gl ) e SR Sl
5 S Olsiens Olsion o el (Lol sl S5 J1 (S s
Yo 0 o) el o, s o 5l plsd ol g s blas

Warieo ;0 (295 J2B Seal 5l (o) B g Lo,
loaely g Conj banmo (ouwlidiinn) (owiis «5))liS
loT o525 (ols> 4 4z b g alin 1o )55  £9iie 0,8
3 kol pls osle (lgie 4y 03 1S b @y 3y 5l ey 5 S
I Glitbn dlas cpz goiie (Sl DY garme oo
S (VO] 08 e 518 eolil 0)50 (25 2T Jd
3o le Sl Saio 3 ssliinl 8550 Slagw; sla
o W358 0 Ay (6 S S S el &S iy
Cagliie 5 (535 00 ()L slasThy (2B oS 5

Mohammadzadeh673@gmail.com : o9 Sl Gy «(+ VYY) YYATAOYY: plad oo QVFEYVYYAY 10l Jotums ot *


http://ijcm.ir/article-1-141-en.html

[ Downloaded from ijcm.ir on 2025-08-02 ]

Ol (ol G g (ol yols almo

oo|)’ Sowo ‘QS&L";-C‘ YYA

oSl 55 (Slwysld Al g Laassad oleard oS
g ay (ol G oS 5 5 Lojl,5 olRaule5T 5o (XRF)
28 Jlods (oulidiirey Glejbe ,o (XRD) oSGl g5 (31
Ohy dbogany Loasns S 5T 090> s (el ot S
=y Oy9—0 3y s8Ny ST Sl isn po Wil SLulS
4 baige (CEC) G55 Jobs cud)b pizen 285 )l )8
glil 5l eolal Ly Schollenberger Jgoxo g, (galows
3t oRiils wlin S i jo ol 125.:.;5.0] Ly
@bl elrie jo Ladiged (ool (ols5 0 (prns
S0 g oah gl e badige Bus (nl Gln g b (ow) 2
a8 5518 olteegll 00 iS5 slga Ly (M Jeo)lx
eladB &go 4y g wial b e 0,lgd g ol [0gs (s
o 00,58 Y'Y Mpa jlad g (Voo x O+ x 0 mm) olal b
Ga=,0 Voo slos jo el 90 Gue d Lad gad o]
i slos L Sy (5095 59 up 9 SeiS ol Sl

Bdiges ol aisy 428 FO Soe 4 ol Sl a0 VVOF

Slaswe 4o g w8 bl o esb] S Jod (5 ywelS
Y Ss el a3 s Jla a0 val g B ovO Y.
oL ) ol 65 )18 caBge g ailate pwlids (o) 4l
osle 5 95300 5,10, 05 3lgy Dygok Hane Gl s e
s G M &JV ) wa..s uuLu‘)a 03 CbM‘ =)
- plein K0 SG 5l Hare 10 S5y yuss bl a5 090
4_>4_‘>5Jl_v45w| 09y U"‘J)LS"NU“'Q5J" Q’.’.‘)‘) ._\30;
4_..>‘o).v o)_..>\> u_>‘ uo|9_> LSM")J)‘U GMJLA.MJ‘),«.A) 6&00‘&
coly 5o goad oyl o) (Kool sl IS L5 09
plil 63le BBC ) JLilS' b o,pusd ol s (sl lin

g 0

IR O¥9)
7=l slagigy (wbly (o) igad Vo Slaad (g opl jo
s by Sl Ojpoh 5)lop diged a5 0D ay

5 al NEP e ol

B8 g ame calizie laciend | el Gliogas

3 SSICOOO

31496000
i

00375075 15 225 3
e el

—
31 530000

=t
31.496000

T
52.500000

Legend symbols

ol

e track

road

R mine in operation

)Lw.slsdawfuab 6&01)5%9 \/&

”“L?"JL;':’Q’#A).G w55 ) 15


http://ijcm.ir/article-1-141-en.html

[ Downloaded from ijcm.ir on 2025-08-02 ]

v¥a e Sl g ol S ol 6058 el

sboles ;o cdgo S5 oUlys Culdgrm lyions (2l
U Codge diwgm pods g slails jlislo g ools ol5dl 1) 50
@l Jyasme )3 Ctu Sesglie il el ool v
a0 L jam 0ole SO ClBg iy uizmen 0D dales
ol g Vb Lo (Sl js Y pazes ;0 5 el YU (55108 0
~aged 58 Cadidgy jgam [PN] 05500 S @ jgus Slalad
Sl L wlsie BBC o ol jsam poe 5 (505 sl
er s 2l Jyame Jso b )0 codsls glr 4 S 2
L slaass oS p ool g (ol adle (it 05
S s G sl by 4 Glie glase 8
Slge b (Jyoro pl> 0lge b (xnl slaosins S5 i b
A s 5o Sl 4y a8 gusl) dlge b B)lae ué a5
55l

45 oy wlsr anlin 90 40 dlge ol 5l eslatul axl
9 SS9 aiiler (Bl ot o Lolal (saio slaayl 6
3 35,155 SLS 22y [V] ailey cull SV sazme ol ols>
Sy oo rge g odd ] Ho RS cel Sl sladia
madd 5 g oo S (G5b GonSTL coy e 0 &S
Cael sarasdign olpicds glaind 1 oy il 0929 4 (4l
hls Jdo am bl (GLS 098 o0 s (b pslie 5 S
Sl a5y 5 5l 55 ool (g 4y liy STy
ool ol ol 03 saslts o ol (g lake Cdél Jg wee
oyl cplen & jgoay o Kbl (gaz )0 Vv e Sy gles o
TAT 358 on (ool (&% G5 E s o o5 35500

slonl el Lagw, 5o ) (palBU g0 (e
20 Ol 29 s (Sl (G450 0 E3y 5l ey bl

Sz oLl 5l o bl (6 o5l b e 5l L3

5 (CRF) iz (5 plp j0 Sis 5 pls (Sl Cuglie
5 Syl e 2l @iz Sy LA i b 3l e
Lm-1) o 51 e bl ol sy S50 3l e SO,
s(Ve+(Lg-Ld) Lg-V) e s ol (V- (Lg-Lm
aLlm 65 b oL (Ve Lm-Lf )Lm-))esy slal
5 Sis ol Job Glgie o LE g Ld, Lg o B Job e

T R L]

elid G plgz o)

shls g9y ooy S XRD (o8 aass gl oll
IYF LYY cndgsls YA LAY cddym lemme
sleb lgse as FOF L V)Y Ll g YRV U2 35,008
G 95l e IS Eaigh jgatige jaS polie 5 Lol oL
Lol Glsteas ol g CoSn )5Sl GUUT ¢ Lds) wouslon
5 Cral] i dlS polie () Joiz) el e lilS
—dged G 50 Sl YY 910 OO0 w5 5 4 BBC o 5,155
29 Sl g bl slotime (YL ZNT (g5 o
AL g Sl ke Gy a8 ZN2 T ages o L diglie
oo YL LIS ZN25 aSgas oyl 1) 35,le S Jlade
9 Sbdy ol S P oo (a8 g ElBg
Gasn 53 poteegl ST 092y (ol aie i dglS
Ol ez ge poinagll S ST jpa > 5wt (Sl
sbe)S slaa,o Jolis po (Seal s sloos sl 8 conglise

o=l ogdbe [O] S5t e (Sluogae (Rl 5 5 ()L

09 )Ll ladiged (wlid S oS 5 ) Jga

Sample | ozva | oz | oans | ozne | ozna [ znis | oznis | znat [ znes | oBBC
Clay minerals%
Pyrophyllite Y&y ART Vo f ARTA YYA Y44 ARA Y V20 AR -
Kaolinite YY# V0 YA - - - AF 0A A F AR} [NAT
Illite YA VA Yo7 Y&0 Yoy Yvy \R¥4 YYo Ve ¥ YYA VO
Palygorskite - - - - - - #A o) 4 7v -
Montmorillonite - - - N YA - 4 - vy Y -
Chlorite - - - VEY YA \A) - - - - -
Nonclay minerals%
Quartz - Ve f Yy f A YA YA ANy \id'd Y§v Ans Yy
Orthoclase oA - - - - - A\n\4 YA [\ [\ -
Rutile - 4 A Eh - 4 - - - - -
Anatase - - - - - - - - - [\ -
Hematite - - - VYA - - V0 \h4 oY - -
Gypsum - - - - - - AA N4 - AN\ -
Accessories - - - - - - - - - - N4



http://ijcm.ir/article-1-141-en.html

[ Downloaded from ijcm.ir on 2025-08-02 ]

Ol (ol G g (ol yols almo

oo‘)’ Sowo ‘6\>L<,.’;.c‘ Y¥.

oS o Fe™? oy jeas 3l s (SlSe o las Jlesl
Ol Aol aS 84 o () S soimo LSis sla SIS (5,6l
..\_:‘ykfo (S.A_IL>L: Q”‘ S9>9 4.....” Sl 03lo u..\...u )aj.a) Gl
Ol L o3 ol o 55, il atils 55 oude LT
Ol Solidy p alwgts gy 4 SeidglS &5 Gy 05
|y Ebym i) Erliby s Ly olyad 3558 Gial38 5 il oo
Slsime 13 6y o e S ol Ly 08 o a5
o oaalin S 5 0 (S 2l g oL slaass]
LLs 2ol b Vsene S oL 5 oLB slavsT ool
la;l oloul ay jol8 La ), o olacil 55 500 cde 4 Lol

[F] s Iz 0SS

Soolpw 9 (5958 PlgS (o 2

BBC L awslie jo 1y s slaaiges CEC polae ¥ Jgo
ol L as crwl S w ey cwl azgr BB cusdgls
Sloy o> ((PL) Soidy o ol a5 adigos Q’ﬁjﬂ AR
(Y JS5) sl sas 00,91 (Holtz and Kovacs, 1981)
w)bl_aw) OJLM_?)Q W) R 6Lb4)5.o.a ‘BLo.:
45 ZNI8 wiges som %S (00 )3 (bl sl 5 Lawgie
el el 5 28,5 18 o bl b sl 7S 3
Bl C abged ) 0 Ca S 8l polie 4 led oo

ot S 5 L s o] o SIS O goas aaiges
oim9dn i slaanST (25K) ©jud Dad p bass]
A5 ol sl snST fpizmon w0033l o o] 0]
3 S 5 obml g e et Sacl g 039 b (Sealusge
ool prals ade a4y co IS [V] Wgd so (Ssl o DY guammo
PR R RT-SY S ti e WWISUE L PR PPN SN g S
Callaals 5 )L ol iy 5o bl 9gzs 10 a5l o iy
oAl Eeel Sl jgatige sph 05l Sl (6 keS (65 )
2 o2l gy Jdoar (Jg oad iy ol Cuaglio 5 (lunsge
oo Sl 5 g Al 3L Syl e ) s, o Sl
Sl 0aisS g,y (g yiden Sladedy Seool pur L gsb aS g

sl

o (Pl (o
QLAM) 45 w‘ ol odjﬁi Y Jﬁ"\} )Q LQ:\J}Q) @L.o...w u..SJ.:

ol LaaSgad ploos jo baoseu ST 1 155 ylgl 8 a2 s
5 oSt plu oS J= o cwl FeyO5 9 Al 03,510,
- BBC L as [l bl cpl Gl jea> (5568 polie
S ool jgax o VYUY l ledaises o Fey03 .0l
SIS YL Sl g .cl G39 de 0 ¥ oga> BBC jo a5
30 Oles e 1y ZN21 asgas jo cilon  ZN6 3 ZNS (o
Sl jo ral sg2g .cuils 09390 5ol (Glgie b bL3 )|
o Sl s S8 SB 095 (K odle ba S

BBC L aglis ;o a5 LS ladiges oleonds oS 5 ¥ Jooa

Sample ZN1 ZN2 ZN3 ZN5 ZN6 ZN14 ZNI15 ZN18 ZN21 ZN25 BBC
ALO, ¥ ¥e Yare Y5 YAy YV SV YASS YAAA YV VY YYYE YAYA YV YE
Sio, AY AP £V,4A Y Ff Y5V FASY oY 80,3A BOX0 AYN 7.4 0% FY
Ca0 -¥q ) - Af <Y -5 - YY 2 - VE . %5 Y .o

Y FE q-f vYa .08 AOS Yy (22 of VVAD - VE Y5

Fe,04

VA¥ Y Y YA 140 Y Y £ Yy Y YO Y Y YV VY5
K>0
MO ¥ A e - A¥ - AY . YE - YY .Yy \FE Y -
MnO - o) - oY o) R - - N - -

N#,0 110 VY V14 - A% 7 - VY - AY -5V - SA < AA -9
P,0 Y Yy -0 .Y Yo -0 Y Y - Y0 N oA
S0, .Yy .Yy .08 .o VAA Y . 0F R .Y N -
Tio, \YE V.Y \YA V1§ Y \YY VYO \ VY \EA \ 5 - va
Lol Vo A (X2 yAay 2 751 #YY 5 £5 YAY avs Y
Total 49,4f 49,4y a3,y 49,4f 49,4y a3,y 49,40 49,4y 19,40 49,4f Voo



http://ijcm.ir/article-1-141-en.html

[ Downloaded from ijcm.ir on 2025-08-02 ]

25 4
2.4 A
2.3 A
2.2 A
] 2'%:
= ]
912 ]
517 A
2 16 A
w 15 4
14
1z
12 -
11

1 T T T T T T T T T T T T 1

o 1 2 3 4 5 =] 7 8 9 10 11 12 13

i g T By,

Caid 5w Codidg s o

;&lplbﬁwﬂgm%ﬂﬂwwm Y s

BBC L awslis )0 ladiges CEC 5 S 51 090> ¥ Jguo

BBC ZN25 ZN18 ZN14-15 | ZN2-3-5 | ZN1 Aol
('/.)f).!)ﬂ Sgd>
Yo s YN YYYY YAAY FAAN TA,0A (LL) s, o>
Yaf Y VOFA Yor ¥4 Yy (PL) (6 e o
f7Y VY FY gAY AOA VOAY YAYA (PD s ppus a5l
Y Vo r Y V) FE Ve VAEY (CEQ) issils Jols o s
Moderate
Low plastic clay plastic clay Very plastic clay
w 1
P
50— Montmorillonite
ey ZN1 ®
= 40
z ozas @
Z .
5 0 angls -
=
&3
£ 0 Q8 n ‘
ars @ 5
10 1
i ‘ C;t" Chlorite
0 1 1 i !
) 20 40 60 80 100

Liquid limit (%)
LV] Slogei 59,0 o aigas Codge ¥ S

Y g Giand g5l cile 4 Yozl Wlgs o |, ZN1S wges
cod plaad g ol Kailw a0 VVOF (slwo o oad aizy
30 50 Vaane bilawald coils diges 50 Slowald glsize
5 oo o9d A £g,h ol Kl ax ;0 V10 5 5L slales
A sk jseiige polie gl co Ay jo Slie 56 oS
Pl 3 e I8 55U g 009 o5 bedises )3 z925
PV ey o bludl bavgie ol ol ansles SOl
oS a8 el (o8 50 yienile <0 g Job yo yieniila
AL Y i L g sl el s bladdl o skl
il glad gai 0 S (o 0 Jlade ol ol el
SlSe Cnglin 9ol 5l cosl Cansay mlis 0,5 o )3
0SS 0 Sis gl clb g0 )0 50 bdiges plu iy
Cl 5B S8 88 5,5 oo 13 o 0 Sas b5 0 it

[4]

bdises 4 cus s SYLPLPLLL ,0lie BBC sl
S P 459 G5 Sl (e p3 9 w3 ee O (9
i BBC aly i |, o abgn o, 5505 ZN2-3-5
55U i ol 59, p (Bl sl e e
(2l oS el ey OIS el wile &5)l38 o
T Slss g (o S SS) Lo pallsls el 051l ay 563
1t BB (o8 55b @ baaiged aloniadly 50 £5 (nlple
Sy50 (Fdre 00le (69,5 (Sl S eetd Sz [V] el
2 F Joaz 10 (Sl p sloiygesl 5lonel cavoas mlis Hlas
TAT ol o a8l ) s 2505 4y bgy o il b dglie
Comy ALl Wlgi o ZNS aiged )3 35,18 o5 (slgioee
FleS Sleome [my a5 4z gi | baaiged plo 4y cond YL
S5 obaml eel g parine ]y ) S S S
Sl bl aged 4 Cond (8l S Zuaglie 098 o


http://ijcm.ir/article-1-141-en.html

[ Downloaded from ijcm.ir on 2025-08-02 ]

Ol (ol G g (ol yols almo

oo‘)’ Sowo ‘6\>L<,.’;.c‘

Yy

[A] Lﬁbd.:}.o.: Sy 03 ﬁl"-" LS‘LQ’Q}")i )‘ OJ.A" Cawd CJLAJ ¥ Jj-\’

Syl om0 S, | ey Ll | Sl ol | (Sl caglie | S Ll | Geg ey Blel | Casb, | aiges
S e L w L

ot Y00 Ve 54 v# o -0 oY | AV | ZN1

S5 08 sl esed YA £A VE AAN Y FE L SY | A | ZN2

sl oed ¥ FA OFF | VAs8 A N v A AN IRA

e P Yov A AR -y Y| eys | oY | ZNS

e Y57 3T W Y.0A Y 08 | -0t | FAA | ZN14

s VoY Ve | g AA 0 0¥ | e0r | fA | ZNIS

S5, o6 ose e N2 VEYY VYA ) - &) 07 A RAL

o s AR V5% AY Y FY | gt 6 | zN21

R ! ANE Vo) AD 4 SO | eaY | 8f | ZN25
e s Y VO-Y) [ V=) - A AR BRI W]

[3] Burst J. F., “The application of clay minerals in
ceramics. Appl. Clay Sci. 5, 421-443. Cambodia,
1993. Economic and social commission for Asia
and the Pacific”, Atlas of Mineral Researches of
the ESCAP Region(1991)., vol. 10. United Nations
Publication.

[4] Baccour H., Medhioub M., Jamoussi F., Mhiri
T., "Influence of firing temperature on the ceramic
properties of Triassic clays from Tunisia”, J.
Mater. Process. Technol ( 2009) 2812-2817.

0o 0 F (VYAT) s g ol Ll

[6] Mukhopadhyay T. L., Ghatak S., Maiti H. S,
“Effect of pyrophyllite on the mullitization in
triaxial porcelain system”, Journal of Ceramics
International 35 (2009) 1493-1500.

[7] Bun Kim Ngun, Hasmaliza Mohamad, Shamsul
Kamal Sulaiman, Kiyoshi Okada, Zainal Arifin
Ahmad, “Some ceramic properties of clays from
central Cambodia”, journal of Applied Clay
Science (2011) 33-41.

[8] Singer F., “Industrial ceramics” , Chapman
and Hlltod London, (1967) 14-31.

[9] Luz A. P., Ribeiro S., “Use of glass waste as a
raw material in porcelain stoneware tile mixtures,
Ceram”, Int. 33 (2007) 761-765.

oo
w)b OMQQL..H oél_g—l 09_"’) )LAM)[S 33 LQLSMJ));
Sl 450 S5 0 A SS Cez 03 (nl s>
F62039 SIOZ ,A1203 Ltbd._sw o g_,JLc GL“’*:‘."*S‘ |
‘g/_».l.dgj.u L‘bd._:}o.s 90 Og—>ge tsl_‘é‘ 6L‘bg5)l_§ 9 099
L alics Loy Waosls ol attes 5155 5 ol ccundgils
&l 3= 495 (BBO) 3lle () SL & by ye slaools
Aoy WV BY) (i glase, 5o 09790 ool Vb glyime
ool (39 9o s ¥ i oz e aigei 3 a5 > 50 (I
L anlie o (g o) (Seolim jB3) 358 00 oomlive
Ol Slyss g 005 o laslinl o S j0 5 lge ST o =g
Sl i am Lo o Glosi o | Lvdsiged (pam 5o )L,
Sloore ansils Laasged gloond g (So5d « ulils SIS
loasay o op)l5 caz | gl ladiged (5 50 ool YL
05 e S > nlbsjle so canlinol coy aibn
g )lsms g @S iS5 sledsay el o colaiul cpx
=S sle S blod a m cle gl o)lse slojly

&=y
[1] Mohmoudi S., Srasra E., Zargouni F., “ The
use of Tunisian Barremian clay in the traditional
ceramic industry: optimization of ceramic
properties”, journal of Applied Clay Science
(2008) 125-129.

oo TP OTAR) 5 a5 Ll Ko


http://ijcm.ir/article-1-141-en.html
http://www.tcpdf.org

